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SUMMARf
The Town of Urbanna prepared a comprehensive plan showing areas of
possible future growth around the corporate 1limits. This
information has been used to evaluate the present and future needs
of the utility systems serving the Town as well as the surrounding

area.

Within the present'Towﬁ'there is approximately 23 percent of the
éfea which is available for future development. As land becomes
less availablé,devélopmeﬂt is forced to move outside of Town and
the ability of the utility system to expand to meet the needs of

growth is quéstibnable.

The soils in the area around Urbanna are not goodw for the
construction of septic tank drain fields and therefore new

development will be limited if municipal services are not provided.

The Town-owned water facilities should be sufficient to serve the
Town and the surrounding area as long as adequate storage is
provided. The existing network of water mains inside of Town
should be upgraded to provide a minimum of 6 diameter pipe loops.
This will greatly improve pressure in the system and allow water

for fire protection which is not now available.

The water main upgrade within Town is estimated to cost around

$143,000.



Wastewater is collected and treated in a Town-owned system. The
treatment plant is permitted for an average daily flow of 160,000
gallons. During periods of peak use the average daily flow equals
the design and the facility experiences some short-term hydraulic
problems. If these deficiencies are corrected the present plant
should be adequate to treat the wastewater generated within the
prgsent corporate limifs for perhaps another 15 years. However,

the Town cannot éxpand the system much beyond its present sewer -

service area before the present plant will be required to expand.

e

i The estimated cost of improvements to the present treatment plant

is around $286,000. This will provide a surge tank to handle peak
flows, correct hydraulic problems, and if necessary lower nitrogen

and phosphorous levels in the effluent.

The recommended water and sewer improvements can be financed
through the monthly service charge for water and sewer service if
the present rate is increased. An average single family unit in
Town would have to have a combined water and sewer bill of $28.00
and a similar out of Town water customer’s bill should be $zi.00

with the rate increased 2% annually to keep up with inflation.

Consideration for future expansion of either the water or sewer
systems should'be undertaken only after joint planning for the area
between the Town and County is completed. This planning should
consider the affect of growth on the utility systems as well as

other needs of the entire area.



INTRODUCTION

PURPOSE AND SBCOPE

The Town of Urbanna recognizing the need to investigate its present
and future utility needs commissioned the preparation of a Water
and Sewer Master Plan Study. This study is to investigate the
present utility system to determine its adequacy to meet the
present needs of the Town and those customers outside of Town using
the facility. If defidiehcies are found improvements will be
recommended and estimated costs will be presented for the work.
In addition to‘ihves'tigat.ing the present system the study will
include a discussion of 1long range needs and show possible
projections of water and sewer facility needs based on assumptions

of growth.

Recommendations are presented for action by the Town and in some
cases the County to formulate plans which will help assure a
community growth which can be accommodated without undue stress to

the financial resources available or to the environment.

The data upon which the report is based has been provided for the

most part by the Town in an effort to hold down the cost. The

mapping was taken from the recently prepared Comprehensive Plan.

Data on utility customers, water consumption and revenue were
compiled by the Town. And a variety of reports and other data were

furnished which helped greatly in compiling the report.

There are decisions which must be made which will influence the

final report. Therefore, this first draft is presented for review

— 3 - w



by Council. Once Council has reviewed the document and provided
input a final report will be presented with recommendations for
first phase improvements as well as a course of action for

financing.

S8TUDY AREA DESCRIPTION

The area of Middlesex County around the Town has experienced growth
primarily as a result 6f-the Town’s willingness to extend water
service beyond its corporate 1limits. The pressure for growth
outside of Towhh has - continued to the present and the Town
recognizes that its system may not be capable of serving the needs
of the area. The area studied in this plan includes the six study
areas delineated in the Town’s Comprehensive Plan plus a seventh

area across Urbanna Creek referred to as the Rosegill beject.

The Town has extended water service into study areas 1 and 4 and
has decided against additional water service outside of Town until

the recommendations of this report are released.

Plate 1 illustrates the study area and vicinity of Middlesex
County. The various study areas are shown on Map No. 1 in the rear

of the report.

%
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CURRENT SITUATION

EXISTING LAND USE

The predominant land use within the study area is residential with
the largest concentration located within the Town of Urbanna.
Table 1 illustrates the breakdown of major use categories in the

study area.

Within the Town only 23% of the 1land is available for new
development whilé the remainder of the study area has 75% of the

land undeveloped.

In any utility study it is necessary to estimate present as well
as future projections of usage. While population data is useful
the more important data are connections. The number of connections
served by a community when related to equivalent single family
usage will indicate the equivalent population served. For planning
purposes, this is more useful than pure census population data
since many communities serve facilities which include a population
not reflected in the census. Anothep example of utility users not
indicated by census data are retail, commercial and industrial

establishments.



rJ93auTUeTd AQq poautTwIolop 9JI9M Sedar IYL

‘umo], @Yy Aq peysTuany sdew WOIJ POATISP ©I9M seale aATIosdsed IToU3 pue sasn puel SYJ

6°00St
9T°¢
¥L°800T
£EvV-9c
vS°6
LA T 4°)
£6°88¢

IVLOL

z-8ez z2'vST  L°'v6T  L*9LZ T°29T €°69T €-°8ZT G°L8T
69°T -0- -0- -0- Ly T -0- -0- -0-
$0°2S L6°TST GZ°9¥T O0T°6TZ 28°%v0T LV'OST 8%°SOT T9°8L
LTI -o0- -o0- -0- -0- €L°0 -0- 66°€T
1€z ~ - -0- s8'¢  -0- ¥7°0 -0- -o0- v6°2
8v° 91 -0- ov°%  TE"BE  -0O- -0~ -0- G6° ¥
€6°€¥T 2°Z ~ 8I°0F LZ'6T eTv°SS SO°8T 98°2Z Z0°LS
NMOT Z ) S 7 £ z T
SVIYY AdANLS

SVIEV AQNLS NI SHAOVY

SN ANV ONILSIXH

T JTdVL

G

Te3oq
spueT3lsM

sasn uado
90TAISS OTTAnd
Teraasnpul
TeToI9uW;oD
Hdﬂuzmvwmmm

RIODALYO
asn aNvTd



Therefore, no attempt is made in this study to determine population
within the study areas. However, preliminary 1990 census data
indicate the Town to have a population of 528 in 349 housing units,
80 of which are vacant. This would seem to indicate about 2

persons per occupied unit.

It is assumed that the surrounding study areas will have

approximately the same number of persons per dwelling.

Within the study area 'there are a significant number of housing
units which are occupied seasonally. However, when planning for

water and sewer utilities all units must be able to be served.

BOILS

Soils within the study area are for the most part unsuitable for
development of septic tank drain fields as shown in the Soil Survey
of Middlesex County. While the survey is generalized and detailed
analysis for a specific site may show that the soil would support
such facilities the maps are an excellent guide to the suitability
of soils for drain fields. Knowing this it is safe to assume that
no extensive development ‘can occur without centralized sewer
facilities. Plate 2 illustrates the location of soils rated as
severe for use with septic tank drain fields as well as areas where

land has failed percolation tests.



WATER FACILITIES

The average annual water use for a residential unit in Town is
about 144 gallons per day (GPD) while that for an out .of Town unit
is 137 GPD. Therefore the per capita consumption is around 70
gallons per person per day. This is slightly higher than similar
data from other communities and may be an indication of leaks in

the individual house service lines.

At present the Town has approximately 511 water connections and 374

sewer connections as shown in Table 2.

TABLE 2

WATER CONNECTION DATA

In out of )
~ Water Connections Town Town Total
Residential 321 124 445
Business 62 4 66
Total 383 128 511

The Town water service is from two deep wells and storage is in one
5000 gallon pressure tank and a 250,000 gallon elevated storage

tank. The wells are designated as No. 3 and No. 4.

Well No. 3 is reported to have a yield of 430 GPM, with pump
capacity of 450 GPM. The capacity of Well No. 4, is 175 GPM which
is the rated pump capacity. Therefore the well supply should be
able to fufnish about 605 GPM or 870,000 gallons per day. Based

on a peak of 2.5 and a design of 100 gallons per person per day the



supply should be adequate for an equivalent population of 3,480
persons. However, the permitted capacity is only 1000 equivalent
connections due to constraints in the water distribution system.
An inquiry was made of the Health Department to determine the
restriction of 1000 equivalent connections. There did not appear
to be an explanation for the restriction, however it is possible
that with the small line sizes which result in pressure drops, the
Health Department felt it should restrict the number of

connections.

Using water records of the Town, the connections were converted
into equivalent single family wunits (SFU) to estimate the
equivalent connected load on the system. Table 3 shows the

estimate of the equivalent connected load as SFU.

TABLE 3
EQUIVALENT CONNECTIONS
TO TOWN OF URBANNA

WATER SYSTEMS

ERU ‘ ERU
User In out of ERU
Classification Town Town Total
Residential 321 118 439
Business 159 8 167
Total 480 126 606

The State Guidelines suggest a storage volume of 200 gallons per

equivalent single family unit (ERU). Therefore with approximately



606 ERU the regquired volume of storage is about 121,000 gallons and

the 250,000 gallons of storage is more than required.

In an effort to develop water data for use as a planning tool
current records were analyzed to estimate consumption in relation
to land use. Table 4 presents the estimated population density of
developed land in the Town of Urbanna, together with calculated
water use associated with each category of land use at the present
time. This estimate correlates well with the actual water use data

from Town records and is used to project future consumption.

TABLE 4
ESTIMATED DEVELOPMENT DENSITY

WITHIN TOWN AND WATER USE

General Land Population Estimated Total
Use Category Per Acre Water Use in Town
Residential
Low Density 3.4 36,800 gal/day
Medium Density 6.0 10,400 gal/day
Business/Commercial 10.0 21,000 gal/day

Total 68,200 gal/day

In addition to the 68,200 GPD water used within Town out of town
customers consume an average of 18,000 GPD for a total present use

of about 86,000 GPD.
WASTEWATER FACILITIES

The Town of Urbanna owns and operates its wastewater system. The

system consists of a contact stabilization type treatment plant,



several pump stations and a system of gravity sewers which receive

flow from the individual customers.

The plant presently receives an estimated average annual daily flow
of 52,000 GPD. This is 1less than the average daily water
consumption since out of town customers are not connected to the
treatment plant and some of the in Town water is not returned to
the treatment plant. The sewer system serves 374 customers in
Town. No out of town sewer service is provided at the present
time. The present’customers are equivalent to 471 single family
units. Table 5 presents a breakdown of present customers and their

equivalent connected load to the treatment plant.

TABLE 5
TOWN OF URBANNA
SEWER CUSTOMERS AND

EQUIVALENT CONNECTIONS

Type Customer Nunber ERU
Residential 312 312
Business 62 159
Total ‘ " 374 471

With a permitted capacity of 100,000 GPD the plant has capacity to
handle waste from Town customers for several years. In fact it
will be shown in the discussion of the future situation the plant
is estimated to be adequate for the Town until 2005 based on

projected flows.

- 10 -



Peak flows, primarily during the Oyster Fest, present short term
overloading of the wastewater plant. In November of 1990, the

maximum daily flow was reported at 100,000 GPD. The two and four
consecutive daily total flows during November of 1990 were 200,000
and 380,000 gallons respectively. Therefore, three day sustained
flow was about 100,000 GPD and the daily peaks can be expected to
exceed 200,000 GPD which is the design maximum flow rate to the
present plant. Because of the high peak flow rates it is suggested
that the Town install a flow equalization tank at the plant. Such

a unit will prevent: shock loads from reaching the facility.

Discussions with the plant operator indicate that hydraulic
overloading of weirs occurs before the flow through the plant
reaches the 100,000 GPD rate. This should ﬁot occur. The plant
should be able to pass 200,000 GPD flow without overflowing. This
does not mean the plant can successfully treat more than its
100,000 GPD rated capacity. Several Suggestions for possible

causes are:

1. Partially blocked pipes

2. Inmproper weir setting
3. Inadequate pipe size
4. Pumping rate to plant is too high :

It is suggested that an investigation of the plant be performed to
determine what is causing the facility to overload and to correct

the problemn.

- 11 - o



FUTURE SITUATION

GENERAL

The Town of Urbanna has prepared a comprehensive plan which
envisions development surrounding the present corporate limits.
If this development occurs it will place increasing demands on the
Town water and wastewater systems. This section will investigate

the impact of the future development on these systenms.

The comprehensive plan shows the study area to be developed with

the generalized land uses as shown in Table 6.

FORECAST OF WATER USE

While the Town land use plan does not address theM rate of
development it illustrates current trends for growth to occur
around centers which have public utilities. This trend is
evidenced in the Town where the presence of a water system has led
to growth outside of the present corporate limits. Using the land
development densities of the present Town, and assuming future
development will be similar, the total water use when full
development occurs can be estimated. Table 7 shows the estimated
water use at the time of full development and is based on 70 gallon

per capita per day.

s
- 12 - 4



16°00ST

65 °CETT

[4 A2

L% M 2

80°vY

SL°¢¢

0L°C6

S6°0V6

TY.LOL

9T1°82¢ 8T°VST 69°¥6T 89°9LZ OT°T9T 9T°69T ¥E°8CT GS°L8T

91 16T 6T°2ET T18°E€TT 8Z°LZZ TS°TICT ¢CS°00T ©¥ve"e6L LB LOT

Le” 66°TC 88°08 v-eév 85" 0V vi- g9 Ua.mv €9°61

29°8 26 9T 6v°¢ -0- 8v° v -0~ -0- -0~

-0- -0- 91°¢ -0- <6°0v ~0- -0- -0~

(A €S VT -0~ -0- -0~ -0~ -0~ -0-

gz 8z 66°2T ¥E°L -0~ S€°9c -0- IQI 08°LT

0T 9T mH.wwa 28766 82°LZC LL 6V ¢S°00T  ¥VvZ°6L L0O"0ST

NMO4 L : 9 S 4 £ < T
SYdIV AQNLS

SYIYV AQALS NI S3™¥OV

dsn aNvI JanLnd

9 dIdVYL

Te304

%
pasn Tejod
pue1 usdo
90TAI3S OTTIqnd
TeTa3ysnpul
JuUoIJI23BM
TeToI2uWwoDd
Ter3juaplsay

AJO9dINO
asn aNvl




S8¥‘9LE
GZ6'ST
Te¥ ‘0T
068'%9
zog's

0T8’‘LZT

L0S’'8¥T

TYLOL

98Z'v8 £S8’6% £0B’LE PY6°0L Tv9’Ch vT6'ce 6S8°'8T LLTI'SY
vsL's TL1’0T -0- -0~ -0- -0- -0~ -0-
-0~ -0- 4-2 -0~ 6eL'6  -0- -0- -0-
¥SL'6T €60’6 8€T’'Ss -0- syy’srT -0- -0- o9v’er
-0- z98’s  -o- -0- -0- -0- -0- -0-
86¢£°GS LL9’s o0Z8’'8T 888'8¢ LZO’'9 -0- -0- -0~
osg’t 0S0‘€T T60’'ET 950°CE 0¢cv’s ¥Ze’cZ 658’81 LTIL'SE
NMOI L ] S 7 £ Z T
SVAYY AANLS

400 JTING LV dSN YdLVM

40 JLVWILSH

L HIdYL

TeljoL
juoIIIajem
TeTaasnpul UbIT
TeToIawmoD
Ka1susa ybtH
A3Tsue@ wunIpsH
KaTsuag mo]
TeTjuaptsay

AJOSdIYD
dS0 QNVI



The following Table 8 is an estimated projection of water use in

each study area and the Town. The table assumes that water and

sewer services will be made available in all study areas. If sewer

service is not available growth would not be as rapid and therefore

water demands would be reduced. However, the data shows several

facts:

If the Town served all of its present water customers with
sewer the average plant flow would be approximately 86,000 GPD

today.

If the Town allows no additional connections outside of Town
but continues to grow within the present corporate limits the
sewerage flow is estimated to be around 94,000 GPD in year

2015.

The two wells should have adequate capacity to serve the

future needs of the area.

If service is provided to the Town plus the present study
areas receiving water (areas 1 and 4) the estimated flow to
the wastewater plant will be about 98,000 GPD in 1995.
Therefore as soon as a decision is made to serve these areas

the Town will be required to plan for a plant expansion.

The State’s suggested storage volume is 200 gallons per equivalent

single family unit. Table 9 shows the estimated ERU at build out

- 13 -
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of the study area. Table 10 shows the estimated volume of storage

in five year increments.

Therefore, it is seen that the Town’s present water storage is
adequate for its present service area which includes the Town and
Study areas 1 and 4. The estimated storage required for present
service area in year 2015 is 206,067 gallons which is less than the

250,000 gallons available.

on the other hand, if all study areas are to be served, new storage
capacity will be required around year 2005, or at such time as

development reaches 1250 equivalent residential connections.

FORECAST OF WASTEWATER USE
Actual quantities of wastewater delivered to a plant depend on
water use and the amount returned to the sewer as well as

infiltration and inflow.

" As shown previously, the present flow per connection to the
wastewater treatment plant is less than the water used per
connection. However, for design and planning 100 g.p.c.d. should
be used. Table 11 shows an estimate of projected wastewater flows.
The table is based on the assumption that all units are connected
to the system and that in year 2015 each study area has developed
to the point shown. Growth is assumed as a straight line between
1990 and 2015 for areas 1, 4 and the Town. Areas 2, 3, 5, 6 and
7, are assumed to be served in 1995 and grow in a straight line

from 1995 to 2015.
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Based on the projection shown in Table 11, the Town treatment plant
with capacity for 100,000 GPD should be sufficient for .Town service
for another 15 years. However, as discharge criteria change there
may be a need to make modifications from time to time. If
additional service areas are added, the time before new facilities
are required is decreased. In fact, if the Town were to consider
providing sewer service to Study Areas 1 and 4, the present water
service areas, the estimated flow in year 1995 is 110,013 GPD.
This would require ‘new facilities or modification of the present
plant to begin in the near future to design the necessary upgrade

to handle the increased flow.
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WATER BYSTEM IMPROVEMENTS

SBOURCE OF WATER
No additional wells are proposed in this study since estimates show
the present wells with capacity for over 600 GPM should provide

water for the projected needs of the area.

8TORAGE
There is no immediate need for additional storage. If growth

should continuie there "will be a need for more storage in the

+ future. The Water Facilities Map in the rear of the report shows

a suggested lbcation for a future tank. The volume of the future
tank should be determined in the future, based on the Town’s
projected service area at that time. But, based on current
projections with service to the Town and all seven study areas an
additional 100,000 gallons would be necessary before year 2015.
An additional 300,000 gallons of storage would be needed to serve

the entire study area when it is fully developed.

DISTRIBUTION SYSTEM

Map No. 2, in the rear of this report shows a suggested

modification and expansion of the present system to serve the

entire service area. This system would be expected to provide at
minimum 800 GPM for fire protection with a minimum residual
pressure of 20 psi. This will require upgrading some water

distribution lines within the present Town.
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If fire protection is not desired, then individual well systems
should be considered in each of the study areas not presently
served by the Town. Each area should be easily capable of
developing a well to supply the domestic needs of their respective

areas.

The table in the Appendix shows the present day estimated cost of
the facilities illustrated on Map No. 3. Those costs separated
into total study areas are shown in Table 12 below.
TABLE 12
ESTIMATED COST OF FUTURE

OUT OF TOWN WATER IMPROVEMENTS

ESTIMATED
STUDY AREA TOTAL COST

105,150
235,225
131,550
103,775
332,795
427,615
194,250

NoOoOMmbdWNRE

The cost of installing water lines for future development should

be borne by the developer.

In addition the Town should require lines to be sized as shown on

the Water Master Plan.

Table 13 shows suggested improvements within Town which will

improve service to the present as well as future customers.

<3
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LOCATION
Virginia St.
Howard st.
Rappahannock Ave.
Rappahannock Ave.
Ctoss st. |
Cross St.

Maiston Ave.

TABLE 13
RECOMMENDED WATER IMPROVEMENTS

TOWN OF URBANNA

LENGTH SIZE
(FT.) {IN.)
500 10
600 A _ 6
550 6
. 500 6
350 6
400 6
600 6
Subtotal
Engineering
Inspectioh
Contingencies
Total

- 18 -~

ESTIMATED

COST

$ 21000
18000
165000
15000
10500
12000
18000
$111000
11100
10000
11000

$143100



ALTERNATE WASTEWATER TREATMENT SYSTEMS

GENERAL _

As has been'previously shown the present wastewater tréatment plant
is estimated to have capacity for service to the Town until
approximately year 2005. This is based on estimates of growth and

density of land use similar to that of the current Town.

For planning purposes the evaluation of future treatment systems
will be based on a plant with capacity of 250,000 GPD which is the

size necessaryito treat the projected flow from the Town and Study

" Areas 1 and 4.

bISCHARGE LIMITS

As the Town flow approaches the design quantity of 100,000 GPD it
will be necessary to evaluate the next stage of ekpansion and the
discharge limits which will be required. For the purpose of this
report the following limits will be assumed for any new treatment

plant or modified plant discharge.

CHARACTERISTIC : ' " LIMITS

Bst 25 mg/L Average Mo.

Suspended Solids 25 mg/L Average Mo.

TKN 4 mg/L Average Mo.

Phosphorous 4 mg/L Average Mo.
&
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The present plant has é limit of 30 mg/L for both BOD and suspended
solids. There is no limit on TKN at this time; however, it is
suggested that for planning purposes the Town should investigate
modificétion of existing plant to include both nitrogen and

phosphorous removal.

FUTURE PLANT SITES
The site suggested for consideration for future expansion or
relocation of ‘the "plant is shown on Plate 3. This site is

suggested for the following reasons:

1. There is sufficient land to construct a 250,000 GPD plant with

room for expansion.

2. The discharge 1location in Urbanna Creek will allow good

dispersal of effluent into the channel.

3. The buffer strip required by State Design Guidelines can be

obtained with minimum adverse impact to existing or potential

development.
4. Urbanna Creek with the marinas is unlikely to ever be re-
classified for commercial oyster harvesting. And, the

upgraded Town discharge would only help the present water

guality.
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5. A proposal to move the discharge to the river or a new tidal
estuary would possibly result in significantly more opposition
both local and state than that of a relocation on Urbanna

Creek.

Several other sites were considered; however, when the permitting
problems and difficulties of constructing a suitable outfall and
discharge were evaluated they were not felt to be as good. Another
factor was possible environmental concern. Urbanna Creek presently
hosts several ‘marinas ih addition to the Town wastewater discharge.
To move the Town discharge would do very little to improve water
quality in the creek and depending on which other site was
cbnsidered could pose a threat to a site which is presently free

of point source pollution.

EXISTING PLANT MODIFICATIONS
As stated previously the present plant should have capacity for
treating wastewater from the Town for approximately 15 years if the

present deficiencies are corrected.

A surge tank should be constructed ahead of the plant to hold peak

flows. This will allow more efficient treatment of the wastewater.
In addition the hydraulics of the facility should be studied to
determine the cause of hydraulic overloading and to prepare plans

for corrective action.

When a surge tank is installed there is a chance that the State

will take the opportunity to require either nitrogen or phosphorous

. i
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limits. Therefore for the purpose of this study cost estimates for
nitrogen and phosphorous removal will be included with improvements

recommended for the first stage work.

The present plant can be converted to biologically remove nitrogen
and phosphorous fairly easily by adding some pipes, adjusting
baffles and possibly installing a small pump. This could be done
on the present plant site and the reliability of the Biological
Nutrient Removal (BNR) technology is well documented.

The nutrients may also be reduced to some degree by utilizing one
of several natural systems presently being used in other locations
in the State. Aquatic ponds and constructed wetlands may be
options. Each of these will require additional land andlthe plant

effluent will have to be pumped to the facility. .

The suggested site for construction of either aquatic ponds or a
wetland is the site which has been recommended for future expansion
as shown on Plate 2. 1In either case the plant discharge would be
relocated from the present point to the new site of final

treatment. .~

The estimated cost of the three alternatives for first phase
improvements to be considered for planning are shown in Tables 14,

15, and 16.



TABLE 14
ESTIMATED COST

BNR MODIFICATION OF EXISTING PLANT TO TREAT
100,000 GPD AT HIGHER LIMITS

UNIT ESTIMATED COST

Two New Surge Tanks $150, 000
(50,000 gallons each)
Analysis and Correction of

Existing Hydraulic Problem 20,000
Modification to BNR 50,000
Estimated Construction $220,000
Engineering 22,000
Inspection 22,000
Contingencies 22,000

* Total Estimated Cost $286,000

TABLE 15

ESTIMATED COST
AQUATIC POND MODIFICATION
TO TREAT 100,000 GPD AT HIGHER LIMITS

UNIT ESTIMATED COST
New Surge Tank $ 150,000
Pump Station 90,000
Force Main 207,000
Analysis and Modification of
Existing Hydraulic Problem 20,000
Pond 120,000
Harvesting Equipment 35,000
Construction Cost $617,000
Land 6 Acres € $3000 18,000
Contingency 62,000
Engineering 62,000
Inspection 30,000

Estimated Total Cost $789,000
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TABLE 16

ESTIMATED COST
CONSTRUCTED WETLANDS MODIFICATION OF
EXISTING PLANT TO TREAT
100,000 GPD AT HIGHER LIMITS

UNIT STI ED _COST

New Surge Tank $150,000

Pump Station 90,000

Force Main 207,000
Analysis and Modification of

Existing Hydraulic Problem 20,000

Wetland Construction 80,000

Construction Cost $547,000

Land 6 Acres @ $3000 18,000

* " ‘tContingency 55,000

Engineering 55,000

Inspection 30,000

Estimated Total Cost $705,000

Another consideration for the existing plant would be to abandon
the facility and rebuild a new low operation cost facilify. Such
a plant could consist of a aquatic lagoon. Table 17 shows an
estimate of the facilities and cost to provide a new natural system

to replace the present contact stabilization plant.

TABLE 17

ESTIMATED COST TO CONSTRUCT
NEW AQUATIC POND TREATMENT
AND ABANDON PRESENT PLANT

UNIT ESTIMATED COST

Pump Station $125,000
Force Main . 207,000
Pond Construction 173,500
Harvesting Equipment 35,000
- Construction Cost $540,500

Land 10 Acres @ $3000 30,000
Contingency 54,000
Engineering 54,000
Inspection 30,000

Estimated Total Cost £708,500
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Operating costs for the four preceding alternatives are estimated

as shown in Table 18.

From the above discussion it is seen that the conversion of the
present plant for removal of nutrients is the more economical
course of action to follow when planning the first stage

improvements.

However, if dpripg the process of planning for the future growth
of the area the deciéion is made to serve areas outside of Town and
the present plant is unable to handle the proposed flow the Town
should consider constructing an aquatic pond facility at the
broposed new site. The increased operating cost is only slightly
higher than that to modify the present plant. If this is done the
Town should also consider purchasing the land necessary to expand

the first-stage facility to the anticipated future size.

ALTERNATIVE FUTURE TREATMENT SYSTEMS

Before the present plant reaches its design capacity the Town must
consider the type, size and location‘of a new facility. The size
and location have been discussed. The type of treatment should be
selected to provide the most economical treatment to meet the

criteria established for discharge.

Three (3) systems will be presented herein for consideration as
types of treatment. These will be activated sludge, constructed

wetlands and aquatic ponds.
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ACTIVATED BLUDGE TREATMENT

The present plant would have to be expanded substantially to treat

250,000 GPD and due to land requirements would probably not be cost

effective compared to constructing a new facility.

Units which will be necessary to construct and their estimated cost

are presented below in Table 19.

2.
3.

5.

7.
8.

TABLE 19

ESTIMATED COST
250,000 GPD

- ACTIVATED SLUDGE BNR TREATMENT PLANT

UNIT

Raw Sewage Pump Station
0.5 MGD Capacity

Force Main 8"
Surge Tank (Use Existing STP

Conversion)
BNR Plant
250,000 GPD

Disinfection

Control Building and Lab
Land 10 Acres @ 3,000/Acre
ocutfall Line and Discharge

Estimated COnstruction

Englneerlng
Inspection

Contingencies
Estimated Total Cost

CONSTRUCTED WETLANDS

ESTIMATED

__LosT

$ 130,000
207,000

40,000
1,200,000

60,000
100,000
30,000
50,000
$1,807,000
130,000
50,000

180,000

$2,177,000

These systems generally remove about 80% of the Biological Oxygen

Demand (BOD), Total Suspended Solids (TSS) and nitrogen.

Therefore

if such a system is expected to achieve the limits stated earlier

the pretreatment unit must deliver an effluent of 30 mg/L BOD and
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SS. An activated sludge type plant would achieve such 1limits.
However, when properly designed and operated, the assumed limits
could also be met without the wetlands. Therefore at this point
in time there does not appear to be an advantage in considering a
future 'facility' which will polish flow through the use of a

constructed wetland.

AQUATIC POND
Construction of an aquatic pond in the future to replace the
present plant could meet the assumed discharge limits. Table 20

shows the estimated cost of such a system.

TABLE 20

ESTIMATED COST
250,000 GPD
AQUATIC POND TREATMENT PLANT

UNIT ESTIMATED COST
1. Raw Sewage Pump Station $ 130,000
2. Force Main 207,000
3. Surge Tank (Use Existing STP 40,000
Conversion)
4. Pond -~ 6 Acres ; 397,500
5. Disinfection ‘ 60,000
6. Laboratory/Office 75,000
7. Land ~ 20 Acres € 3000 ‘ 60,000
8. outfall Line and Discharge ' 50,000

Estimated Construction $1,019,500

Engineering 75,000
contingency 102,000
Inspection 30,000
Estimated Total Cost $1,226,500

DISCUSSION
At such time as the Town of Urbanna considers the need to upgrade
and relocate the present plant the use of an aguatic pond should

be investigated as a cost effective solution.

s

b
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WASTEWATER TRANSPORT AND COLLECTION

GENERAL

Due to the topography of the study area gravity collection of
wastewater will have to be accomplished in small areas and pumped
to the treatment plant for disposal. Such a system will be quite
expensive to develop and operate due to the number of.pump stations

which are necessary to allow full development of the area.

A second method of providing sewer service would be thfough
installation of a vacuum collection system. These systems do not
require gravity and therefore minimize the number of pump stations.
Since the waste is flowing under negative pressure line sizes are

reduced from that of a gravity system.

The following discussion will present data on two types of systems

to serve the study area.

GRAVITY SEWER BYSTEM

Map No. 3 in the rear of this report illustrates one scheme of
installing gravity sewers and pump stations to serve the area. The
potential total present day cost for this system is about

$3,944,000.

If a decision is made to expand the system the general plan shown
on this map should be used as a master plan when establishing sizes
for future lines and pump stations.

VACUUM SEWER SYSTEM
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Map No. 4 in the rear of this report shows a general plan for
serving the area with a vacuum system. While the exact lines sizes
and pump capacities and location may vary somewhat from that shown
the layout,'the estimated costs are thought to be sufficiently
close to provide an indication of long-term economies of developing

a vacuum system.

The estimated present day cost for developing the vacuum system as
shown is about $2,304,000. In addition valve pits are necessary
to collect waste from individual customers. While the location of
valve pits is dependent upon several factors in general it is
estimated that two will serve an acre of developed land and cost
about $1,850 each. Therefore, with roughly 1,000 acres of land
outside of Town which would be developed according to the
comprehensive plan the cost of valve pits would be around $370,000.
Combining these costs gives approximately $2,674,000 for the cost
of developing vacuum collection facilities to serve the entire

study area.

DISCUSSION

Based on the estimates of construction cost it would appear that
the vacuum system will cost less to install than the conventional
gravity system. However, the gravity system will also require
around 17 pump stations to serve the area outside of the town. The
vacuum system will require only two. Two valve pits per acre will

have to be maintained for the vacuum system.



It is estimated that the overall cost of installing and operating
a vacuum system will be less than that of a conventional gravity
system. Therefore, if the Town decides to extend service to out

of Town areas the use of a vacuum system should be considered.
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RECOMMENDED FIRST STAGE

WATER AND SEWER IMPROVEMENTS

Until'such time as specific plans are made for development outside
of Town and the policy for extending services outside the Town no

recommendation will be made for out of Town improvements.

The improvements recommended in Town are to improve service to
customers on the water system and protect the wastewater plant from
peak loads theéreby inproving the quality of treatment and extending

the life of the unit.

Tables 21 and 22 present a list of improvements for the water

system and wastewater treatment plant.
The estimated total cost of recommended improvements is $367,100.
It is recommended that the cost of improvements be funded through

water and sewer service charges and connection fees. The financing

of these costs is discussed further in the section on Financing.

il



TABLE 21

RECOMMENDED WATER IMPROVEMENTS

TOWN OF URBANNA

LENGTH SIZE ESTIMATED
LOCATION (FT.) (IN.) COST
Virginia St. 500 10 $ 21000
Howard St. 600 | 6 18000
Rappahannock Avel. 550 6 165000
Rappahannock Ave. | 500 6 15000
Cross St. 350 6 10500
Cross St. 400 6 12000
Maiston Ave. 600 6 18000
Subtotal $111000
Engineering 11100
Inspection 10000
Contingencies 11000
Total $143100
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TABLE 22

RECOMMENDED INITIAL IMPROVEMENTS

WASTEWATER TREATMENT PLANT

New Surge Tanks

Hydraulic Modification to
Existing Plant

Construction Cost
Engineering
Inspection

Contingencies

Total Estimated Cost

$150, 000

20,000

$170, 000
17,000
20,000

17,000

$224,000
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FINANCING

GENERAL

At the present time the funds available to communities in the form
of grants is limited. From time to time the Community Block
Developmént Grant program has grants for qualifying projects, and
the Chesapeake Bay Initiative program has small grants. Several
programs have loan funds available. These include Farmers Home
Administration and thé Revolving Loan program. However, for
purposes of this report funding will be estimated without any grant
assistance. This will present a worst case scenario and if grants

can be obtained the customer costs may be reduced.

EXISTING SITUATION
Customers receiving water and sewer service from the Town'currently

pay the monthly service charge shown in Table 23.

An analysis of the revenue received by the Town indicates that the
average Equivalent Residential Unit (ERU) in Town is billed $9.41
per month each, water and sewer service, or a total of $18.82 per

month. An ERU outside of Town is billed $17.38 for water service.

Looking at the rate schedule the minimum residential water bill is
$7.50 for 3000 gallons plus a $2.30 surcharge for debt service, for
a total of $9.80. The reason that the average bill per equivalent
residential unit is less lies in the fact that customers using over
3000 gallons per month are paying less per 1000 gallons than one
which uses less than 3000 gallons per month.

3l
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TABLE 23
MONTHLY WATER AND SEWER

SERVICE CHARGES

TOWN OUT OF TOWN
Water Charge
0-3000 Gallons 7.50 11.25
Over 3000 Gallons 1.63/1000 Gallons 2.45/100 gallons
Sewer 100% of Water -

Total

Sewer connection fees are $1250 and water connection fees are $750

" plus all costs of materials and labor.

In addition to the water and sewer service charges the Town

collects a surcharge for debt service.

CATEGORY OF USE IN TOWN OUT_OF TOWN
0 - 5000 gallons 2.30 3.45
5001 - 15000 gallons 3.30 4.95
15001 - 50000 gallons 6.00 ' 9.00
over 50,000”§allons 7.50 12.00

The water and sewer budget for 1991-92 shows $234,486 as expenses
for the vyear. Included in this is a $54,300 line item for
depreciation. If the Town uses the utility as an enterprise fund

the revenue should cover expenses. With an annual water sale of

4l
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approximately 31,778,000 gallons the cost of water assuming 50% for

water and 50% for sewer is about $3.69 for 1000 gallons.

Therefore, for 3000 gallons the average minimum monthly charge for
water only should be about $11.07 and the charge per 1000 gallons

for all over 3000 should be $3.69.

If the depreciation is not funded the average minimum monthly
charge for 3000 gallons would be $8.56 with a $2.84 per 1000

gallons for all use over 3000 gallons.

with the assﬁmption that half of the cost is for wastewater the

‘sewer charges should equal those of water.

There are many ways that the fee structure can be tailored to
produce the revenue required and the example above is only one of
the many. However, it is apparent from the proposed budget that

revenue will not cover expenses if depreciation is to be funded.

It is recommended that the Town consider funding depreciation in

the rate structure.

FIRST STAGE IMPROVEMENTS

There are many combinations of water and sewer rate structures
which will generate sufficient revenue to pay for the suggested
initial improvements. One system to finance a $367,000 loan would
be to raise rates in Town to produce an average monthly water and
sewer bill of $28.00, and that outside of Town for an average water
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bill of $21.00 and increase the rate annually 2%. This would pay
for the loan in 15 years assuming a 7% interest loan. The full
description of assumptions for the loan and the estimated revenue,

expenses, and debt retirement schedule are shown in the Appendix.

Of course, if a lesser interest rate is available or if grant funds

can be applied the rates can be reduced accordingly.
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IMPLEMENTATION

PLANNING CONSIDERATIONS

The town of Urbanna should consider what steps are necessary to
provide water and sewer service to customers inside of the Town.
These considerations should include requirements for developers.
And, it is felt that the Town should coordinate with the County and
discuss the long term Qrowth impacts of the area. This should
include no growth considerations in the event that the Town decides

not to continue extending service into the County.

At the present time growth outside of Town is somewhat limited due
to so0il conditions and the fact that septic tank drain fields
cannot be constructed in many areas and therefore construction is

limited to those areas where such fields can be used.

The following points are suggested for consideration of Town

Council.

1. All water line extensions should be 6 inch minimum where a

fire hydrant could be connected.

2. No water lines smaller than 4 inches should be allowed.

3. Developers should be required to provide loops in water system

where possible.
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APPENDIX

PAGE NO.
Water Improvements ‘ A-1,2
Sample Estimate of Revenue, Expense and : B-1
Debt Retirement for $224,000 Project Cost
Sample Estimate of Revenue, Expense and B-2

Debt Retirement for $286,000 Project Cost



AREA 1
Laurel Drive
Laurel Drive
Easement
Meadow Lane
Laurel Drive
Route 1010

AREA 2
Route 1011
Route 1011
Route 1011
Easement
Easement
Route 1011
Route 1011

AREA 3

Route 602
Route 615
Route 615

AREA 4
Easement

ESTIMATED FUTURE WATER IMPROVEMENTS

LENGTH
(FT.)

200
350
150
1250
350
250

LENGTH
© - (FT.)

1050
850
550
300
350

1100

1700

LENGTH
(FT.)

350

900
1400

LENGTH
(FT.)

2150

SIZE
(IN.)

AT O

SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

SIZE
(IN.)

AN OO®m®

SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

SIZE
(IN.)

10
6

10
SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

SIZE
(IN.)

8
SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
;OTAL

COST
(%)

6000
10500
4500
3750
10500
7500
$ 76500
7650
10000
11000
$105150

COST
(%)

36750
29750
19250
9000
10500
38500
51000
$194750
19475
10000
11000
$235225

COST
(%)

14700
27000
58800
$100500
10050
10000
11000
$131550

COST
(%)

75250
$ 75250
7525
10000
11000
$103775



AREA 5
Route 602

Easement to Tank

Route 684
Easement
Route 684
Route 684

AREA 6
Route 602
Route 680
Easement
Route 680
Route 680
Road
Road

AREA 7
Virginia st.

Prince George St.

Easement
Watling St.
Watling St.
Route 227

Bridge Crossing

" LENGTH

(FT.)

1250

450
1100
1300
1800
1600

LENGTH
(FT.)

2300
950
2300
2000
1600
55
1100

LENGTH
(FT.)

300
300
500
500
500
2400
1000

SIZE
(IN.)

10

12

10

8

8

8
SUB TOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

SIZE
(IN.)

10
10
8
8
6
6
6
SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

SIZE
(IN.)

O omooomaoomaom

SUBTOTAL
ENGINEERING
INSPECTION
CONTINGENCY
TOTAL

COST
(%)

52500
20250
46200
45500
63000
56000
$283450
28345
10000
11000
$332795

COST
(%)

96600
39900
80500
70000
48000
1650
33000
$369650
36965
10000
~1ioo00
$427615

cosT
(%)

10500
10500
17500
17500
17500
84000
—40000
$157500
15750
10000
11000
$194250
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LOCATION.. ovausans e TOWN OF URSANNA
ALTERNATIVE # 1
PROJECT NO. - ... 5065
FIRST YEAR.. . 1995
NUKBER YTEARS.cu.uciaes 15.00
GRANT (in %) 0.00
LOAN INTEREST X ........ 7.50
TOTAL PROJECT COST...... 25,000.00
CAPITAL AVAILABLE CRANT. 0.00
TOMN. . 0.90
LOAN REQUIRED. ... 255,000.00
RET. INC. YR.iseewronenn 5.00
N Toul
NO. ERU WATER CONNECTIOKS. %30
NO. ERU SEWER CONNECTIONS. “n
OUT QF T
NO. ERU WATER CONNECTIONS. 126
NO. ERU SEWER CORNECTIONS. [
YEAR  PRINCIPAL YEAR
199  5,000.00 2001
1997 5,000.00 2002
1998 5,000.00 2003
1999 5,000.00 2004
2000 5,000.00 2005
T0TAL  25,000.00
w TN
NUMBER DF CONWECT10NS
YEAR WATER - SEWER
1995 <80 %7
1996 .82 T3
1997 485 75
1998 487 &78
1999 90 480
2000 92 483
2001 avs 485
2002 [4 488
2003 500 490
2004 502 3
2005 50% 495
2004 so07 [
2007 510 500
2008 512 503
2009 515 505
2010 517 563
2011 520 510

HO.{NCREASE FIRST YEAR.. L]
ANNUAL GROWTH X .......n 0.53
VATER CONNECTION FEE.... 750.03
SEWER CONNECTION FEE.... 1,250.03
IN TOWH
MON.WATER BILL...corenes 1%.03
OB, SEWER BILL.cssessee 146,09
ouT of TOuN
MON WATER BILL......coee 1.2
MON. SEWER BIll........ . 21,02
ANNUAL RATE INCREASE (X) H
ANNUAL O 2 H... 162,000.03
O L M GROWTH X ... 2.0
TRANSFER 10 GEM. FUND .. 0.00
OECREASE PER YEAR (%)... o
LONSTR. TIME (YRS.)..... 1
BOND RETIREMENT (TRS.).. 15
AVG. ANNUAL PEBT SERVICE 32,400.15
PRINCIPAL YEAR PRINCIPAL YEAR
20,100.00 2006 32,100.00 2011
20,100.00 2007 32,100.00 2012
20,100.00 2008 32,100,00 2013
20,100.00 2009 32,100.00 W%
20,100.00 2010 32,100.00 205
125,500.00 286,000.00
m Tom OUT OF TOWN
INCREASE DF CONMECTIONS NUMBER OF CONNECTIONS
WATER SEWER UATER SEWER
4 ] 126 o
2 2 \rig 0
2 2 \big 0
H 3 28 ]
2 2 29 o
2 2 29 o
2 3 13 [}
2 2 130 [}
2 3 m [}
H 2 132 [}
3 3 132 ]
3 2 133 [}
3 3 134 ]
3 2 134 o
3 3 135 ]
3 2 136 0
3 3 136 [}

SAMPLE ESTIMATE OF REVENUE, EXPENSE AND

DEBT RETIREMENT FOR $286,000 PROJECT COQOST .

PRINCIPAL YEMR
0.00 0
0.00 a
0.00 Q
0.00 o
0.0 0

286,000.00

L3

T Of TOWM
INCREASE OF CONNECTIQNS
WATER SEWER
[ 0
1 0
1 0
1 0
1 L
1 [
1 a
1 o
1 L4
1 o
1 [
1 0
1 0
1 0
1 0
1 0

PRINCIPAL

0.00

TOTAL
REVENVE
WATER

112,392.00
117,013.06
119,913.89
122,887.36
125,935.29

| 129,059.54

132,262.03
135,564.71
138,909.61
142,358.77
145, 85432
149,518.43
153,253,531
157,041.28
150,944.57
164,945,88
169,067.02

YEAR

coooo

TOTAL
REVENUE
SEWER

9,128.00
82,614.11
84,650.08
87,487, 14
88,876.60
91,069.75
% ,067.95
95,622.58
98,735.06

100,406.23

103,639.39

105,434.27

108,793.02

10,7175

114,203.50

116,268.76

119,899.46

PRINCIPAL

0.00
0.00
0.00
0.00
0.00

286,000.00

GRAD
1atAL
REVEWUE

191,520.00
199,627, 15
204,563,596
210,37%.51
2%,811.89
220,129.29
24,329.98
Z1.157.29
BT, 60,66
22,755.60
29,553.72
54,952.70
262,026.33
267,758.50
27s,153.47
281,214.44
288, 96,48

GPERATING
EXPENSES

162,000,00
165,240.00
168,544 .80
121,915.70
175,354.01
178,861.09
182,438.31
185,057.08
189,808.82
193,405.00
197,477.10
201,426,646
205,455.17
209,564.27
213,755.56
218, 030,67
222,30.28

TRANSFER 10
GEKERAL FUND

0.00
0.00
0.00
0.00
0.00
©.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
.00
0.00
0.00
0.00

NET
OPERATING
REVENUE

29,520.00
34,387.15
36,019.16
38,458.81
39,457.88
41,268.20

43,891.67°

45,080.22

47,835.84°

49,160.581
52,056.562
53,526.06
56,571.16
58,194.22
61,397.61
63,183.77
84,555.19

OUTSTANDING
LoaN

286,000.00
286,000.00
281,000.00
276,000.00
271,000.00
266,000.00
261,000.00
260,900.00
220,800.00
200,700.00
180, 600.00
160,500.00
128,400.00
96,300.00
64,200.00
32,100.00
0.00

PRINCIPAL
PAYMENT

INTEREST
PAYMENT

21,450.00
21,450.00
21,075.00
20,700.00
20,325.00
19,950.00
19,575.00
18,067.50
16,560.00
15,052.50
13,545..00
12,037.50
9,630.00
7,222.50
4,815.00
2,407.50
0.00

DEBY
SERVICE

21,450.00
26,450.00
26,073.00
25,700.00

25,225.00°

24,950.00
39,675.00
38,167.50
36,850.00
35,152.50
33,645.00
44,137.50
41,730.00
39,322.50
35,915.00
34,507.50

g.00

ANRUAL
SURPLUS

8,070.00
7.937.15
9,966, 16
12,758:61
14,152.68
16,318.20
4,216.67
§,912.72
1,175.86
14,008.11
18,411.62
9,388.56
14,861, 16
18,871.72
4,482,481
28,478.27
56,555.19

103,478.5
13,8857
153,273
148,115.89
166, 957,61
191,47.3
220, 14549
286, 70169
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